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We apply the method of stochastic quantization to Euclidean A~* theories in D 
dimensions, using a stochastic differential equation 
d~bx(t) = -(½~bx(t) +2A((--A + m2) -I * :~b3(t):)x dt 
+( (_d+m 2) , /2.dB.)x(t)  
(xcR  °, tcR) .  This leads to actions for the new Euclidean fields ~ in D+I  
dimensions, providing in the equilibrium the same perturbation expansion (in A) 
as the starting theory. For D <~ 3 we can show the existence of the weakly coupled 
(0 < A/m 2 ~ 1) theory. The form of the new action, obtained from stochastic quantiz- 
ation, suggests the possibility of the construction of Schwinger functions for negative 
coupling constant A, which is an important problem for the 4 theory in D =4. We 
discuss the perturbation expansion for negative coupling for the example D = 0. 
Extension of Pirogov-Sinai Theory of Phase Transitions to Continuum System 
Jean Bricmont, University of Leuven, Belgium 
Koji Kuroda,* Keio University, Yokohama, Japan 
Joel L. Lebowitz, Rutgers University, New Brunswick, NJ, USA 
We extend the Pirogov-Sinai theory of phase transitions for lattice models to 
more general systems. Our extension of the P-S theory consists in the replacement 
of the notion of ground states by suitable subsets of phase space called 'restricted 
ensembles', and the energy per unit volume by the free energy. 
By our method we can treat the phase coexistence of the 'entropy states' and the 
'energy states'. The simple example is the q-state Potts model where we prove that 
for q sufficiently large there exists a temperature at which q+ 1 limiting Gibbs 
measures PI(" ) , - - . ,  Pq(" ), Po(") exist; the support of each Pi(" ) (i --- 1 . . . .  , q) is 
a small perturbation from the perfectly ordered configuration and the support of 
Po(" ) is a small perturbation from the restricted ensemble consisting of all 'perfectly 
disordered' configurations. The free energy thus consists entirely of energy in the 
first q ordered states and of entropy in the disordered state. 
New Existence Theorems and Evaluation Formulas for Analytic Feynman Integrals 
R.H. Cameron and D.A. Storvick,* University of Minnesota, USA 
The authors establish the existence of the analytic Feynman integral for functionals 
of the form 
F(x) ~ G(x)tp(x(b)) 
Here x is an element of v-dimensional Wiener space CV[a, b] = X1 C[a, b], G is 
a functional on C v which is expressible as a Fourier transform of a measure of 
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finite variation on L~[a, b] and ~0 = ~b~ + @2, where qJ~ c L I (~"  ) and qJ2 is a Fourier 
transform of a measure of bounded variation over R ~. 
Functionals of the above type where 
G(x)=-exp{f f  O(s,x(s))ds} 
have been employed to solve the Schroedinger equation with initial condition qJ 
when 0 and q~ are Fourier transforms of bounded measures. This required qJ to be 
bounded and continuous. 
Here we prove the existence of the Feynman integral for such functionals when 
the q, need not be bounded or continuous. We also establish formulas for the 
evaluation of such integrals. 
The existence theorems and formulas for calculating analytic Feynman integrals 
given in this paper parallel those for the sequential Feynman integral. In addition, 
we show the equality of the analytic and sequential Feynman integral under 
appropriate hypotheses. 
The Feynman Integral of Quadratic Potentials Depending on Two Time Variables 
Kun Soo Chang*, Yonsei University, Korea 
G.W. Johnson, University of Nebraska, USA 
D.L. Skoug, University of Nebraska, USA 
We show that the double integral of certain quadratic potentials depending on 
two time variables is in a Banach algebra 5¢ of functions on Wiener space all of 
whose members have an analytic Feynman integral. Corollaries are given insuring 
(a) that b ° contains a rather broad class of functions involving double integrals of 
potentials depending on two time parameters, and (b) the existence of the Fresnel 
integral for such functions. 
Stochastic Process of a Fluctuating String 
Takashi Hara* and Hal Tasaki, University of Tokyo, Japan 
A random motion of a string embedded in R d may be represented by an R d valued 
stochastic process x(s, t), where s c [0, L) is a string coordinate and t ~ [0, 0o) denotes 
time. Our x satisfies the conditions x(0, t )= x(L, t) and x(s, 0)=0. 
We first consider the discretized process Xn.p ~ R d. n E {1, 2 . . . .  , M} and p 
{0, 1, . . .  } are discrete variables which are related to the continuous ones by s = na 
and t = pto(a, to > 0). The transition probability from time p to p + 1 is assumed to 
be N({X.,p}) exp{-/(0/2 Z.  (X.,p - X.,p+,) 2 - I( , /2 Z .  ( X.,p+l - X.+,,p+l)2}. 
We then take the continuum limit a~O adjusting the parameters as to(a)--a 2, 
Ko(a) = a-~Ko, and /(~(a)= a-~K~. The convergence to the limit is established in 
